globin synthesis sites, maturation degree and iron incorporation, using the same methodology applied in the comparative study on synthesis activity in fetal liver and peripheral blood orthochromatic erythroblasts and reticulocytes (Brunner et al. 1977) . Hemosomes are organelles filled with hemoglobin molecules, and can be considered as the sites where heme is integrated in the globin chains (Brun ner et al. 1972 ) already synthesized in polysomes (Warner et al. 1962 , Gierer 1963 . This correlation may be taken as significant, since hemoglobin biosynthesis is always associated to hemosome formation, in which mitochondria participate (Brunner et al. 1973 , Brunner et al. 1977a ). The approximate number of polysomes per unit area permits an evaluation of the aging degree, and the iron incorporation for herne synthesis can be estimated by sites of pinocytosis Breton Gorius 1957, Jones 1965) . Pinocytotic vesicles and ferruginous material inclusions can also be considered to evaluate iron incorporation activity.
This report deals with the comparison of bone marrow orthochromatic erythro blasts and reticulocytes, and peripheral blood reticulocytes of the same degree of maturation, as to their organelle type content (mitochondria and hemosomes) and iron incorporation activity, in rabbits with phenyihydrazine-induced hemolytic anemia. This renders possible a relative morphological evaluation of hemoglobin biosynthesis activity in both environments. (Borsook et al. 1969) , were also considered.
Criteria adopted for recognition of hemosomes, mitochondria, and ferruginous material incorporation activity: Hemosomes are characterized by a highly dense matrix due to the hemoglobin molecules (Brunner et al. 1972) . Their diameters are smaller than the diameters of erythroblast and reticulocyte mitochondria (Brun ner et al. 1973) . Typical hemosomes present a longitudinal disposition of lamellae, although an oblique disposition may occur; pro-hemosomes, besides their highly dense matrix, are constituted by a honeycomb-like structure. Late erythroid cell mitochondria present a lamellar structure of variable disposition, and a less dense matrix. But a considerable number of mitochondria present a moderate density due to particles whose diameters, as well as the intrahemosomal hemoglobin mole cules, were measured for comparison. The diameters were determined by pro jecting photographic enlargements, through an epidiascope. Sites of pinocytosis, are distinguishable by the more or less pronounced in vaginations of the plasmic membrane.
These sites are thicker and more dense than other regions of the membrane.
Pinocytotic vesicles are limited by a thick and dense wall, and their content is void of density. Ferruginous material inclu sions may be granulated, as ferritin molecule clusters, or amorphous, but they always show a pronounced density. These inclusions are generally enveloped by single or double membranes.
The above exposed criteria were applied to electron microscopic analysis on 444 bone marrow reticulocytes and orthochromatic erythroblasts, and 319 peri pheral blood reticulocytes; the data were statistically analyzed. proportional to the mean number of organelles per cell. The ratio of the mean number of mitochondria in peripheral blood reticulocyte sections per this mean number in marrow orthochromatic erythroblast and reticulocyte sections reach 1 per little more than 2. The same ratio as to hemosomes is practically 10 per 1; the ratio between the sum of the means of hemosomes and mitochondria in blood reticulocytes, and this sum in marrow erythroid cells is 1 per somewhat above 1 (1.13). The comparative distribution of organelles in blood and marrow erythroid cells are depicted in the histograms of Figs. 4 and 5. The data on iron incorporation for heme synthesis by bone marrow and peri pheral blood erythroid cells are shown in Table 1 . As can be noted, marrow reti culocytes and orthochromatic erythroblasts incorporate less than one half of the material taken up by reticulocytes which had entered the peripheral blood. Iron accumulated through rhopheocytosis Breton-Gorius 1959, Policard and Bessis 1958) was not computed in this study because it is difficult to be seen, what makes impracticable numerous countings. The ratio between the mean of iron incorporation activity per cell, and the mean of hemosomes per cell, may be considered as an estimative of heme consumed for hemoglobin synthesis. In late bone marrow erythroid cells this ratio is considerably high (12 .35), while for peri pheral blood reticulocytes this value decreases to 2.60. The histograms of Fig. 6 show the comparative distribution concerning the iron incorporation activity in blood and marrow erythroid cells. Fig. 5 . Distribution of late bone marrow (full columns) and peripheral blood (shaded columns) erythroid cell sections, according to the number of prohemosomes and hemosomes they contain (abscissa). XhB, mean number in sectioned blood reticulocytes (n=319); XhM, mean number in sectioned marrow reticulocytes and orthochromatic erythroblasts (n=444). 6 . Distribution of late bone marrow (full columns) and peripheral blood (shaded columns) erythroid cell sections, as regards iron incorporation activity, evaluated by the number of pino cytosis sites, pinocytotic vesicles and ferruginous material inclusions they contain (abscissa).
XiB, mean number in sectioned blood reticulocytes (n=319); XiM, mean number in sectioned ortho chromatic erythroblasts and reticulocytes of bone marrow (n=444).
account in marrow and blood erythroid cells, since they can be considered as the sites of final hemoglobin molecule biosynthesis, or the integration of heme in the globin chains (Brunner et al. 1972 (Brunner et al. , 1977 (Brunner et al. , 1977a ; globin chains are synthe sized in polysomes (Warner et al. 1962 , Gierer 1963 , while heme is synthesized by mitochondria (Rimington 1957, Granick and Levere 1965) . These organelles participate in the beginning of hemosome formation, through remarkable modifi cations from which lamellated bodies rise, and an interaction with ferritin clusters takes place. From this stage onwards prohemosomes are formed, whose develop ment results in the genesis of typical hemosomes. It is presumed that at the pro hemosome stage heme synthesis occurs, and that globin chains are present, since hemosomes contain the complete hemoglobin molecule (Brunner et al. 1972) . De tailed studies on this subject are in course at this Laboratory (Brunner et al. unp. res.) . In view of these findings, mitochondria of immature erythrocytes participate indirectly in the formation of hemosomes. The function of mitochondria in hemo globin biosynthesis may permit to consider these organelles as potential acting entities for this biosynthesis. Due to this condition, the confrontation of mito chondria frequency with that of hemosomes in late blood and marrow erythroid cells could be performed (Table 1) . The general aspects, as to the modifications which occur when erythroid cells, rising from the marrow, enter the circulatory environment are the same as stated in embryos: diminution of mitochondria, and a sudden increase of iron incorporation activity and hemosome formation. Considering that iron incorporation allows an evaluation of heme synthesis activity in cells (Chui et al. 1971 , Glass et al. 1975 , and hemosome indicate a site of final hemoglobin synthesis, the ratio between the means of iron uptake per cell and hemosomes per cell may be taken as a relative estimate of heme consumption for hemoglobin synthesis. In late marrow erythroid cells this ratio is considerably higher than that in blood reticulocytes (Table 1) , what suggests, therefore, that iron incorporated by blood reticulocytes is successively consumed for heme synthesis which, in a higher amount, is immediately afterwards integrated into the globin chains. In the liver and peripheral blood of rabbit-embryo these ratios attain lower values, due to the high mean number of hemosomes per erythroid cells (Brunner et al. 1977) . This suggests that, regarding hemoglobin biosynthesis, the develop ment of the successive events in embryos is markedly more intensive than that in the course of hemolytic anemia regression in adults. Like to the asynchronism between heme and hemoglobin synthesis found in murine spleen erythroid cells (Glass et al. 1975) , late marrow erythroblasts and reticulocytes apparently ac cumulate heme, as happens also in liver rabbit-embryo erythroid cells (Brunner et al. 1977) .
Such evidences lead to suppose that the environment where immature erythro cytes are living is a relevant determining factor for the hemoglobin synthesis rate. Many reports show that the hormone erythropoietin performs iron uptake (Hrinda and Goldwasser, 1969) , heme synthesis (Krantz et al. 1963, Isak and Karsai 1972) and hemoglobin synthesis (Chui et al. 1971, Isak and Karsai 1972) . The marked increase of iron incorporation and hemoglobin synthesis in peripheral blood reti culocytes, when compared with marrow erythroblasts and reticulocytes of the same aging degree, suggests, as was proposed for embryos (Brunner et al. 1977) , that determination of erythropoietin concentration and other factors, in both environ ments would be desirable. 
